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Kanglaite injection regulates cholesterol metabolism to inhibit the malignant
biological behavior of lung adenocarcinoma A549 cells
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b. Cancer Institute, China Academy of Chinese Medical Sciences, Beijing 100053, China)

[Abstract] Objective: To investigate the inhibitory effect of Kanglaite injection (KLTi) on the biological behaviors of lung
adenocarcinoma A549 cells by regulating cholesterol metabolism. Methods: An in vitro monoculture model of A549 cells was
established. A blank control group (CON group), a KLTi group, a cisplatin group (DDP group) and a KLTi + DDP group were set and
given corresponding drug intervention, respectively. CCK-8 method was used to detect the effects of different interventions on the
proliferation of A549 cells, and IC,, values were determined for subsequent experiments. The effects of different drugs on the malignant
biological behaviors of A549 cells were compared by cell scratch assay, plate clonogenesis assay and Transwell invasion assay, and the
late apoptosis of A549 cells were detected by flow cytometry. The expression of epithelial-mesenchymal transition (EMT) related
proteins was detected by WB method, and the release level of pro-inflammatory factors was detected by ELISA. Colorimetric method
was used to detect the difference of cholesterol content in 10° cells among groups. The difference in the expression levels of membrane
channel protein ATP binding cassette transport protein Al (ABCA1) and functional proteins ATP citrate lyase (ACLY) and
peptidylprolyl isomerase B (PPIB) related to cholesterol metabolism was determined by using WB assay. Results: KLTi and DDP
inhibited A549 cells in a time- and dose-dependent manner (both P<0.05). Finally, 2 mg/mL KLTi, 3 pg/mL DDP and 48 h of
intervention were chosen as intervention dose for follow-up experiments. KLTi alone or combined with DDP could inhibit the clone
formation, migration and invasion and promote the late apoptosis of A549 cells, with more prominent effect in the KLTi+DDP group

(P<0.05 or P<0.01). KLTi alone or in combination with DDP could improve the EMT process of A549 cells by regulating the protein
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expression of E-cadherin, vimentin and snail (P<0.05 or P<0.01) and down-regulate the release of pro-inflammatory cytokines IL-6 and
IL-8 (P<0.05 or P<0.01). KLTi alone or in combination with DDP could significantly reduce the cholesterol content of A549 cells
(P<0.05 or P<0.01) and had a regulatory effect on ABCA1, ACLY and PPIB, with more prominent effects in the KLTi+DDP group

(P<0.05 or P<0.01). Conclusion: KLTi inhibits the proliferation, migration, invasion and EMT process of lung adenocarcinoma A549

cells possibly by regulating cholesterol metabolism levels and related channel proteins.

[Key words] Kanglaite injection (KLTi); lung adenocarcinoma; A549 cell; cholesterol metabolism; proliferation; migration; invasion; EMT
[Chin J Cancer Biother, 2023, 30(11): 973-980. DOI: 10.3872/j.issn.1007-385x.2023.11.006]

T A e 2 R 26 i AR T B S HE 4 R —
(R bR, LT RO A R 2 B, R AH OC BT
ToI B ZE R R, JE /N1 B it (non-small cell lung
cancer, NSCLC) £ 1 4 #8 Jifi #& ¥] 80%~85% , H: 1 LA
JiRged 7 BB K, IR A e A 2 LT AR
S RE (1) O ML S S AR R AR R B 2 —, W
FE R I S JEREAEAE M BT R IR . AR E
FEIAE OB € NIERE ) — R &N ARG
VR S LT AR T AE & P AR AR
HOR AR, B2 AR E DR i e —, IR
o A 4 R G ] L B 5 ) 3 A A I v e
B , 2 (2 a3 e Te 4 B P 1Y B, v R S B ) e 40 P
FIH oR FY G o R R R B SR AE  SET T m AR
AR RE A B B, &6 AR AR R e R T
ABh AT TS MR R TS 3 R b R R

G 2 25 G VR 9T 1 v [ R 7 AT O I R € 2H
oy I IR 2 5 il 1 25 616 7 B 7 30 % % A
I #5 o B S %E I 5 i (Kanglaite injection, KLTi) T
1997 3t BT, A2 o B AR Be e = WL i R 24
K5 2042 22 R S e i B HE 1 B iz B s 5 CO, A
I 5% ] s S E R AR, A 245 35 DA 2 B4 B8 R T
e it PR R B A T S D e A S LR . AT BA R
IS0 Bl 190 2% 24 31 2 ) T BO AR 92 7 KLTi 7L NSCLC
()6 RS B AE L, KA B s £ 2ok H
U, O I S I ol 2 S AR A
KEGG 731 A 30, i 28 18 % 3= 24 A 7 T s 40 e o T
A N R I ERE B ik ¥ A 1 B ol s N S T Y
JiJEE AS49 40 i I 50T G, 4 FH KT 58 BB Ak
J7AE T T e , R 1+ KT Xt ili i a8 AS549 41 it % 4
AT 9 B R o] Tt A g 3 A2 1 52 i, S i e e POV T 32
At L SR AR

1 #MR5RZ%

1.1 #mhe 59K5]

NSCLC 4H il & A549 3k H 5 [H ATCC A #] .
McCoy's SA (50 RO 35 77 55 R 248 3 75 8 % = W
$1.0.25% Typsin-EDTA ¥y [ 36 [5 Gibco 4 7] , PMA
) H 2 [H Sigma 2 7 , Cell Counting Kit-8 (CCK-8)
H H A& F{- {5 A 7] , Matrigel Basement Membrane

Matrix 4 H 3 [E Corning /A 7] , Annexin V -FITC 41 ig
T AR & 3 £ E BD A F], BCATEEHE &
77 & 5 [ APPLYGEN 2 7, #71 B-actin % I 2
PLCTAER 121 000 F RO W E A E 65 A2 S0 A
F], YU b 45 B R (E-cadherin) CTAE W 111 000 #
) P K & A (vimentin) (T AE ) 1: 1 000 F
FE ) P snail CLAER 12500 7 ) L ATP 45 & 4%
12 # 1 A1 (ATP binding cassette transport protein A1,
ABCA D iR F 5T CTAERR 121 000 % 8) e H 5 [
CST A #) , B 4 5t ATP #7 15 R 24 filf i (ATP citrate
lyase, ACLY) # U5 B 5% C TAE R 121 000 FiBe) L #7114
& 55 A Coccludin) G IR #. 9T CTAEWR 121 000 #i k) 1
W6 B 9 [E Abcam A A, Bt JIK 2 il & BE M4 B B
(peptidylprolyl isomerase B, PPIB) 4 5 B2 470 ( T ik
1:1 000 #F6) ) H 35 [ Proteintech 24 &) , HRP A7 1C [
Ll =EH0 %R 1gG (H+L) W H 3£ [F Jackson A w] , &L JH
% (Total Cholesterol, TC) Lt £ £ Wl & iR 7] &
Colorimetric Assay Kit Il F H [ {7 e i 2B YR %
A PR F] KLTI W T B sy 20\ A BRA AL 7
S BEA Ceisplatin, DDPO W H 55&-ill 25 A FR A 7 .
12 miadesk

AS549 UL T3 10% 16 4+ 135 11 McCoy's SA (2
ROREFEIE , 7 37 °C.5%CO, B FRFE N R 9% . B
NAEEGHII A EEIE S 90% LA E R, F 0.25% g AL
Y, 103 AR ARE R BOE A A A R 4 B 2 A7 5256
1.3 CCK-8 k4 M| KLTi 5 DDP %} A549 41 it 64 2m it
AR

4 A549 41 f I8 B %5 BE R 5%10° A /mL, B 1L
100 pL 20 i & 7 £ F0 F 96 Ltk , B F 37 °C.
5%CO, £ 77 48 i % . MR 48 KLTi (20, 10, 5. 2.5,
1.25. 0.625. 0 mg/mL) . DDP (20. 10. 5. 2.5, 1.25.
0.625.0 pg/mL) I A [F) 5T B B2 40 i &% 53 7 4
L2590 6 2 AL, [FII AR 488 245 W A FH B 8] 3 ok 24
H148 h P ZH , 53 5l e 6 B2 L H N 10% CCK-8
VTP T 52 4 1% 93K 100 pL/AL , 37 °CH% 97 1~4 h.
FH Bt AR A 52 7 450 nm A0 % %5 (DO ME, 75 &
ST F ok HE AL DA 1B, BEAT SR80 E SR . 4R
FE N F=[(Ac—As)/(Ac—Ab)]x100%, H:r As Jysk
6 2H ) % B (B i L 5 7R 5 L CCK-8 W AN 25 Wi

are



b

R, 5 L RRE SRR S VR 47 JEL I e A DAl i fidee: A 549 IR Sk A 42247 - 975 -

0 5 Ac At R 4 % B (5 4 i 1% 97 2k L CCK-8 ¥
B NS, Ab NEEFHO R (5 55 97 45 \CCK-8 11
W ANEAH 259D . {8 GraphPad 4 1H R IC, (H -
1.4 A549 tmpa s 24 4k 32

MR 1.3 HHoH B IC, MH ¥ AS49 443 =S
Xif HE 41 (CON #1) \KLTi 41 .DDP 41 &% Bk & 41, H
KLTi 40 KLTi 2 mg/mL, DDP 41/l DDP 3 pg/mL, B¢
A 400 KLTi 2 mg/mL+DDP 3 pg/mL, 4% 18 Sz 46 55k
43 AL FE 24 BX, 48 ho
1.5 “FAR SEIE S A% 5 36 45 ) KLTi % DDP % A549 4@
L3 58 69 %) 76

THHE A549 AR BE 500 4N/mL, WA JE IR 6 FLAR
L2 mL, #225) )5 BT 37 °C 5% CO, K5 = fE HHid 1%
TC 1) 5 4H 1 25 7R 40 i NSO AL J Ak B T8
TR A8 hJE, R & 2y IR AT FH PBS Uil 2 ¢, B #t
AR IR ML) dkeli 5. 483 d Bugriess
HIEFRIECLFBS), T A5 B WA PSS, R4k
SRR TR TP AR T 50 & R R (A 12 D).
PBS #i4%, BEFLINA 1 mL 4% % % F S , [ 5 30~60 min
Ja Vel s BEFUMASS 28 44 1 mL, 10~20 min /5 , PBS
VRRE T A AL AR
1.6 #m e X & 4 92 1245 KLTi % DDP %+ A549 48
fa it A% 09 %5

AT A549 4014 0.25% Typsin-EDTA
A, 55 FE N 2.5%10° AN mL, H IR Al G B
F-37°C 5%CO, 1557575 48 h, A 200 pL # A6 ki
X RGEEAT R , 1 TC 1) 2 1) % 2 2 24 855 3% 55 49 )
KR AL, 20 50T 0,24 .48 h 7862151 B B4 N
T8, W SRR AR, F Image J 34+ SLR 8 BT o5
AR, B o v A PR 2 2 - 1T R = (IR A RR T
- KR A AT RIIR T A% 100%
1.7 Transwell > 'F 52 3545 ] KLTi & DDP % A549 4@
FBAZ & 09 %)M

Transwell /)™ % T 2 52 e A6 0 41 o 42 2% g
W AS549 2 i B A % FE N 5% 10° AN /mL, 45
£ Transwell /N%E, T2 24 FLBF IS 10% A6 2 1
HERRE TR, BT3P 92 24 he HUH A M S
PBS Ptk 4% 2 5 W = 5[5 72 10 min, 25 5 % 4
4 15 min, B NS, FEAEH Image J A HEAR
MM AT 5 T AR
1.8 R X m A K40 KLTi & DDP 3 A549 2 it 8 T

WCER e REAN[R) 23 28 58 BT T 4 L, PBS Yk B
S, i\ Annexin V -FITC A1 PI % 10 pL, /827,
4 °CHEFEALEE 30 min, I PBS, 173 2040 B ARA I -
1.9 b & &40 KLTi % DDP & A549 %m it 2 B B 4

R RG]

FH A0 T4 2 4T 56 B 4R B &), PBS i
Ve JE B 2x 104 M NN 200 uL S5 P 1 , 347 WL 2
WG TE A TS0 B4 M i , /5 EE AT
4 °C.1000xg &5 > 10 min A EE EiE . 4% 185
BHAE VIR 2.5 L WA KM= HFL(AFL),
B 2.5 L fiE 3 BE AR T i (5.17 mmol/L) I A br#EFL (B
FU) 5 43 B B A A M RE AR 2.5 WL in N X 2 L A (S
L) s [ & FLINA 250 pL B TAE#, 37 °C/ B 10 mins
W58 B AR AR K 510 nm, A8 00 FF 52 B % FL D 1 .
TSR DA A v I ] e %) A 6 B 5 2 X9 I ] e
FART B & [umol/ (13 10° N Al i D]= A A+ A A xexf=
(N=V), P AA FEARDIE-TH DIE; AA:A5#ED
H-25 A DAE s o At iR JE (5.17 mmol/L) s £: FEAR TN
AU A4 25 R P 435 2805 N = 1104 200 i ) 0
V: 7 N B AR (mL) .
1.10 ELISA i # M KLTi & DDP % A549 % jits b %
P e B T K F A9 RSk

WO 5 2H 1 T 20 L, A B B VR, A A R
TR B0 W 1525 8 52 bR A i 2R 22 1) L B S R
S5 oI5 DLARUEY) DAE i AL b B HEDD IR S LA
B, THE AR 2R 1 — ok DA 7 2 20 KRR DA
ARNTT R, 1 55 i 45 Hc ks B D 40 35 7 v 4 i
IR 7 ) S ik S
1.11  WB k4 M KLTi % DDP %} A549 4@ 2. EMT #
A Fe o B B KA AE X & B K K K-F R

WSCEE S AT T 4 , 20 20 P SR A b 22 /5 R L
M B T, BCA RN E 41 B RS, 56 i WB VA
LUK A B Gl 48 22 RO SRR I AR , Al AS49
2 il EMT #H 2% 2% 9 (E-cadherin . vimentin . snail) 2 iH
FE AR A 55 85 1 (ABCA1.ACLY . PPIB) ik /K F-.
1.12 %tk

i FH SPSS 26 4t it A 2 47 St iF o3 A, DA
GraphPad Prism 9.5.0 K F4: . #F & 1IE & 70 41 1)
TF 8 HUHE FH x+s RN, PIFEAS LU BCR ML FE AR K
5, ZFEARBCRH BB & 7 2 70 . LL P<0.05
B P<0.01 R 2R BEAgHHE .

2 & R

2.1 KLTi3¥ A & 3% F DDP f2 4k sh 2t A549 2m it tm
fie A ) BC, AB 69 24 5

CCK-8 yEH 45 3 (B 1D B, KLTi . DDP Xf A549
1 ) 24 L A FH R A o T 208 % 7] RS AR i 2
TET-F0l AS49 411 24 % 48 hik , KLTi XF A549 ZHffIIC,,
4318 15.650.2.248 mg/mL, DDP X A549 41 g [ 1C,,
4391°89.006.2.999 pg/mL. 5 FEE|KLTi AR R,



- 976 -

PR AE TR T A &, 2023, 30(11)

TR FE RO st S M2 e o A B4 = AR 52,
kA% 48 h 1 1C, 275 BT SO IE™ 1 2 mg/mL
HEAT JG 4520 . 1%+ DDP 3 pg/mL 3T 5 4525 .
KLTi 5 DDP Bk& FH 24, DA FEAOm 77 XA AS49 2
L ER) A 3%
2.2 KLTi¥ B RIS T7 3t AS49 tm it 4% A2 2 8%
pHIAE A

T HE R 24 1 BE G T | A 28 4 R i R FH

A

w

PR RS, WU IR 2 I SR kB IR AT T
CON 41 11) A549 20 g 15 77 [ £+ P2 1 25 P e o o
435 3L E CON 41 . KLTi 41.DDP 41 }2 KLTi+DDP 4 ,
25T 1148 h J5 , W 48 L IE #2 F K A= 2% 41 i 1 AR gk
AT LG, 45 R R, 5 CON 4 At , KLTi 41
DDP 41 } KLTi+DDP 21 A549 2 i (13272 (B 2A) A7
Z& (2B 452 4 (P<0.01) , H KLTi+DDP 41 [
) E FH % DDP 41 58 i BH i (P<0.05) .

. 2 8
< @ 24h i _m-24h W
iy -@-48h E -®-48h E
"ié‘ 100] = 100 E 100
= f""’/—‘
L e £ 50 e £ 5
% 0 ) ) L L ) g o . ) ) . ) = ; : : ) )
v 5 10 15 20 25 5 10 15 20 25 DDP(ugmL’) 0 3 33 3 3
KLTi/(mg-mL") DDP/(mg-mL") KLTi/(mgml") 0 5 10 15 20 25

E1 KLTi(A).DDP(B).KLTi+DDP(C)T A549 {Apf iy 4HE S 1EFR

A 0h 48h

CON

KLTi

DDP

KLTi+DDP

60

MR/ %

CON KLTi DDP KLTi+DDP

B

CON 2 H
RS
KLTi fo 7

DDP

KLTi+DDP

15

10

REMMER (x1048K)

0
CON KLTi DDP KLTi+DDP

5 CON4AfEL, " P<0.01; 5 DDP AR , 2 P<0.05, A7 /R=200 pm.
2 KLTi % DDP %t A549 AT (A) R AR ZE (B, 7R =200 pm) A9 40%4E

2.3 KLTi ¥ A 8% B DDP AT A549 2m it 35 54 64 3 %)
Fo ) T 69 AR BEAE R
TR P R E R E R (EH3A),

CON 41 #H tb , KLTi 41 . DDP 41 & KLTi+DDP 41
ASA9 41 fg 1 T MR v FE TR R B 3 PR R (3
P<0.01) , H " KLTi+DDP 41 7 [ 1% 1 % %% DDP 41,



b

R, 5 L RRE SRR S VR 47 JEL I e A DAl i fidee: A 549 IR Sk A 42247 - 977 -

AR (P<0.05) o ¥t =X 40 i A Aar I 45 S (&1 3B) &
7N, 5 CON 41 #f tt , DDP 41 Al KLTi+DDP 41
AS549 4 J (1R HHIE T KPS W2 B (P<0.01) 5 H.
KLTi+DDP 4 1 {12 ## - /E H % DDP 41 & jin B &
(P<0.05), #R i ¥ KILTi 41% CON 41 4% W.WH .4t it
FRMESR

2.4 KLTi£ARSN AT AS49 e i EMT #E4248 % & &

KLTi+DDP

ST TR %

CON KLTi

DDP KLTi+DDP

PI

9 & ik K-F

WB A6 I 45 53 (K 4) 27K, 5 CON 4L At ,
KLTi 2 .DDP 4 }% KLTi+DDP 4 f{] E-cadherin f] %1%
JK-F-B1 & 1, 1T vimentin. snail f) 85 H %14 /K F- B
&R (P<0.05 5<0.01) , H. KLTi+DDP 41 4 5% &
IKPARA T 9B 8 (P<0.05) «

“Ta1 Q2 “Tar Q2
4.54% 0.89% 9.96% 2.15%

PI

B Q3
Lotas 0.20%

" Ameéxin V.
CON4

Q3
0.38%

Anmnexin V.
KLTiH

“Ta1 Q2 “Ta1 Q2
4.75% 7.54% 9.77% 10.7%

Annexin V.
DDPA A
151
L
N
2
i 10
,1_] k%
=
=
R 5F
=2
0
CON KLTi DDP KLTi+DDP

5 CONZALL, " P<0.01;5 DDP 4 AHLL, “P<0.05.
3 KLTi % DDP X} A549 {AAERIEEIMFEER (A) FORAT{R#1ER (B)

. &
N .
P e
E-cadherin [UNR—— B 135
Vimentin

L i 57
T
Snail | - S 29

B-actin | e W W S— 42

| A B RIE K

* ok k%

CFF T F SIS
S QQ&QQ S QQ&QQ R QQ&_\XOQ
& & S

E-cadherin Vimentin Snail

5 CONZHAf L, P<0.05,"P<0.01; 5 DDP ZHAH L, 2 P<0.05.
&4 KLTi% DDP %t A549 ZREf EMT #8355 B FRik/K B ER



- 978 -

PR AE TR T A &, 2023, 30(11)
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